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CHLORINATED ~ERBICIDES 
S'!'J\NUJ\RD OPERATTNG PROCEDURE 
U.S. EPA Region II 

nate : Nov ., 1994 
Revision : 1 . 3 

1.0 

":'ES NO N/11. 

This Region II SOP doc..:urnent is bnf;ed on SW846 
MeLhod 815011., Revi!lion T, July , 1992 

Traff'c Reports and Laboratory Narrative 

: .1 Arc Trnt!:ic: RP.port Forms pre~ent for all 
3arnples? 

ACTION : Tf no, contacL l ou for rcplac:ement of 
mis~inq or i llegible c:opies . 

1 . /. Do the Traffic Re~orts or SDG Nnrrat ive indicaLe 
any problems with !larnpl e receipt , condition of 
the samp' es, analytical pr·oblems or specia 1 
circumstances affcc:ting the quality of Lhe data·! 

7..0 

AC'T'ION: If any sam~le analyzed il!l i'l soil , other 
than TCLP, r:ontains 50%-90% water, 
a l l data should be qualified ns ef;timated 
(J) . If a soil snmple , other than TCLP, 
contnins more than 90% waLer, all dntn 
should be qualified as unu!lable (RJ . 

AC~ION : Tf samples were not iced upon recP.ipt at 
Lhe laboratory, flag a I positive re~ults 
''.T" a no a 11 non-detecL~ "UJ" . 

Holdiug Times 

/. .1 Have any technical holding timcs , determined from 
daLe of collection to date of extract ion, 
been exc:eeded? 

Note :lvater and soil samples for· herbicide annly!lis 

Ll 

_Ll 

Ll 

must be extracted wi ::hin "/ days of the dale of 
collection . Extracts must be analyzed within 40 
days of the dale extraction . However, the SAS Client 
Requl:!~t takes precedcnc:A <lnd the Holding Times 
spccitied in the SA.S are Lhe criteria used tor 
va l idating data. 
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CHT.ORTNATE:D HERBIC:DES 
STANDARD OPERATING PROCEDURE 
IJ . S. F.PA Region II 

nate : Nov ., 1994 
Revi sion : 1 . 3 

YES NO N/A 

ACTION : I f technical holding Limes are exceeded, 
flag a l l positive results as estimoted 
(J) and sample quantitation limir.s !UJ) 
<lnd document in the narrative that hol<.L.nq 
Limes were excee<"led . lf analyses were done 
more than 14 days beyond hold i ng t ime , 
eHher on the f irst analy~i~ or upon 
re-auolysis , the r P.viewer must use 
professional judgemeut to determine the 
reliability of the data <lnd the e!fe~ts 
of additiona l storage on the sample results . 
At. a minimum, all the data should at least be 
qualified "J ", but. the reviewe.:: llli:IY determine 
tha t non-detects are unusable (R) . 

"l. u Surroqote Kecovery (Form I I) 

3 . ! Are t.he Herbicide SuL·roqate Kccovery Summaries 
(Form II) present for each of the followinq 
matrices? 

a . Low Vlater 

b . Soil 

3 . 2 Are all the Herbicide samples listed on the 
appropridte Surrogate Recovery Summary for 
each ot the following matrices? 

a . Low Water 

b . Soil 

ACTTON : Call lab for explanation/resubmittals . 
If mis sing deliverables are unavailable , 
document effect in dati:! assessment.~ . 

:.L 3 Wer e outliers marked correct 1 y with an 
asterisk? 

ACTION : Circle all outliers in red . 

3 . 4 Were surrogate recoveries outside of the adviSOL"Y 
1 imits for any sample or blan k? (50-120%) 
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CHLORINATED HERl:!lClVES 
STANDARD OPERATTNG PROCEDURE 
U. S . EPA Reqion II 

Date : Nov ., 1991 
Revision : 1.3 

YES KO N/A 

ACTION : No qualifi~ation is done it the surrogate 
is diluted out . It recovery for Lh~ 
surrogate is below Llll:! contract limit , 
bul abov~ 10% , flag nll results f or thal 
sample ' J ". It' l:er:overy i s < 10%, qu<:~lify 
positive results ' J " and flag non-det.P.r:t!"' "R". 
If J:'~covery is above the r:ontract advisory 
limit qualify positive values "J ". 

3. 5 W~re surrogate retention times ( R'l'J within Lhe 
winnow!"! established during the initial 5- point 
calibrallon analysis? (sec form VI Herb- 1) 

ACI'ION : Tf tl'e RT :imits are not met, ;:he 
analy!;is mc.y be qualified unusable (R) 
for that samplP. on the basis of 
professional judgen1~11t . 

3 . G 1\re there ;my transcr1ption/calculalion ei·rors 
between raw data and Form II"? 

4 . 0 

ncTION : If l arge errors exist , call l<:~b for 
explanation/r~submittal . Make any 
n~cessary correctionr. ;m<"l document 
ettect in data assessments . 

M~trix Spikes (Form III) 

4 . 1 l!:$ the Matrix Spike/~>trix Spike Duplicate 
Recovery =-orm (Form I II) pres~nt "? 

4 . 2 'ollere matrix spikes analyzed at the required 
trequAnr:y for each of the !ollowinq matrices? 
( 1 MS/MSD musL b~ pei'founed for every 20 samples 
of similnr m.1t.rix or concentration l eve l ) 

a . Low Water 

b . Soil 

AC.TlON : It any m.>r.rtx ~pike data are missinq , 
take the action specifi~d in 3 . 2 above . 
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CHLORINATED HERBICIDES 
S'l'I\NDJ\RD OPE:RATING PROCI'.flUR2 
U. S . EPA Region I: 

Dace : Nov . , 1 !194 
Revision : 1 . 3 

YE:S NO N/A 

4 . 3 How many herbicide spike rE;!c.;ovr;:t'ics are outside 
QC l imlls (60-140%) '! 

\-later Soil 

out ot out o:: --
1 . ~ How many RPD ' s for matrix spike and matrix spikr; 

duplicate recoveries are outsidr; QC limit s? 

5.0 

Soi.l 

out of out. of 

AC!'lON : No action is taken on MS/MSD data alone . 
However , using infonnr;d professional 
judqr;mr;nt , the data reviewer may use the 
m~trix spike and matrix spike duplicate 
results in conjunc..:tion with o ther QC 
c..:riLr;ria and determin~ the need for some 
qualitir.ntion of the data . 

Olanks (Form ~V) 

r, . l Ts the Method Dlank Summary (i:orm IV) present? 

5 . 2 Frequency ot Ann J ys is : has a reagen L I 
method b l ank been analyzr;d for each SDG or 
~;vecy 20 samples of simil<.~r milt t"i x 
or concentra tion or each extcaclion batch , 
\~hichever is more frequent '! 

ACTION : It i'lny blank data are missinq , take 
the action specified above in 3 . 2 . Tf 
b~ank data is not i'lVi'lilable, rejecL 
(R) all associated positive data . 
However, usinq professional judgement , 
the data reviewer mi'ly substitute fir;ld 
bJilnk cir~ta for missing mr;thod b l ank d<lta . 

!'> . :i Has a Herbicide instrument bl<:mk b(len Analyzed 
aL Lhr; beqinning of every nnalytical sequeuc..:r; of 

u 

10 samples ? l_l 
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CHLORINATED HERRTCTDES 
STANDARD OPER~TING PROC~DURE 
U . S . ~PA Region IT 

9i:! te : Nov . , 1 'l'l4 
RP.vision : 1 . 3 

YES NO N/A 

ACTION : If any blank data arc ml!'1!1 i ng, call lab for 
explanation/rP.submittals . If miss ing 
deliverables are u n<:~vailablP. , document the 
effe<.;L in data assP.!'l!lments. 

S . ~ Chromatography : rev lew the blank raw data -
chromatogr~~~ . quant report.!'! or data system 
printou;:s . 

6.0 

Is the chromatoqraphic pertormi'lnr:e (basel.inl:! 
stabi l ity) for ei'lr:h i nst rument accept<:tble for 
HP.rbi c ides? 

ACTION: Use professional judyement to determine 
the effect on the data . 

Contaminiltion 

Ll 

NOTE : "liater blanks", "di:>ti ! led water blanks" and 
"dril l ing water blanks " d!'e validated li kP. any 
data . Do not confuse t.hem with the 

blank::; discussed below. 

6. 1 Do a ny method/lnslrument/reagent/clP.i'l nup blanks 
have positive results for Herbicides? When applied 

other 

as described in table below, the com:aminant con cent rat .ion 
in the method blank is multiplied hy the sample 
Dilution factor .:ma corrP.cted for % moisture when 
necessary . 

6. 2 Do any field/rinse blanl<!l have positive 
Herbicide:> re!ln l ts? 

ACTION : Prepare a li!lt of the samples associated 
with each of the <.;Ontaminated bli'lnks . 
(ALL.ach a separate sheP.t) 

Ll 

u 

NCY!'E : All fie l d blank results associated t:o i'l part i culdr 
qualified because ot conti'lmination in dllother blank . 
Field blanks mu!lt be qualified for 
:>urrogate, cal ibrdLion , or any QC problems . 
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CHLORINJ\TED HERRTCTDES 
STANDARD OPERATING ?KOCEDURE 
U. S . EPA Reqion II 

Date : Nov ., 1994 
Revis.iun : 1 . 3 

YES NO N/A 

ACTION : Follow the directions in Lhe table below 
Lo qualify TCL results due to contamination . 
Use the largesL value from all the a::;::;ociated blanks . 

Sample cone > CRQT. 
but < !1x blank 

Sample cone < CROT & 
is < 5x blank value 

Sample cone > CRQL 
& > 5x blank value 

sample result: 
1vi th a " ll"; 

Report CRQL & 
quality " U" 

No qual1fication 
i:1 needed 

in the assoc.iated samples should be qualified 
as unusable (R) . 

G. 3 Arf! there fieldf.t·inse/cquipment blanks as::;ociated 
wilh eveLy ::;ample? U 

ACTION : For low level samples, note in data asse::;::;ment 

Flag 

that there is no asso<.:.iatcd fiel<1/rinse/equipment b.;mk. Exception : samples taken from a drinking water tap 
do noL have associnted field blcmks . 

'I . () Cal .ib.t·ation and GC Performance 

7 . 1 Arc ~he Gas Chrow~Loyrams and Dntn 
Systems Prinlout::; for both columns present 
for· all sarnpl0.s , hl anks , QC Ched; reference, 
and MS/MSD? 

ACTION : :f no, Lake action specified in 3 . 2 above . 

7 . 2 A.t·e ~·orms VI - Herbicides 1,2 , 4 present. and complele 

I I 

t or P.ach column and each analyt.ic:a l sequeuce'? _1_ 1 

ACT!ON : It no, take act.ion specified in 3 . 2 
above. 

7 . 3 Arc there ;my transcriplion/cal culnt.j on errors 
bP.t•.veen raw dala and ~·orms VT? 
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CHLOHlNATED HE:RBJCTnF.S 
STANOARD OPERATING PROCEDURE 
U.S . EPA Region r: 

Date : Nov ., 1994 
Revision : 1 . 3 

YE:S NO N/A 

ACTlON : It large errors exist , call lnb for 
explanat ion/L·~submi t tal , 1M ke 
n~c~ssary cor rP.c:t.ions and 

document effect i n di:!Ld assessments . 

7 . 4 Wer~ t.h~ retention time windows calculated using the 
averagP. absolute retention time (at least three 
measur ement:;) + three t imes the standard devii:ltion 
of the absolut.~ rP.tent ion time , £or ~ach standard? 

(Refer to Method 8000A, :;~ction 7 . 5) . l_l 

7 . 5 . 1 Was a QC check nt.anda rd analy<:ed prior to environmenta l 
samplP.s? U 

7 . 5 . 2 lf yes, was the sun:ogate recov~ry >50%'! l_l 

7 . 5 . 3 Was the QC check standard re-extracted/re- i:lnalyzed, 
if surrogate recovery was <SO% , or any one analyte 
was < 40% , or· Lwo analyt es < 70¥. ? l_l 

1\cti on : Tf NO to any of the al.Jov~ , then quali t y 
poslliv~ hits as est imatcc1 ",T" and non-deL~c.:L :; 
as rejected "R" in the original analy:;i::; of all 
samples in the assoclaLt!<.l anal yt i cal SP.qllP.nce . 

7 . 6 Uo all standard retention times , including each 
HP.rbicides in each level of Initial Ca~ibration 
£all within the windows est.ah lished 
dur i ng the initial calibration dllalytical 
sequence? (For Initial Cal ibration St.nndards , 

Form VI - H~rbicides - 1 ) . l..J 
AC:TION: If no, a l l samples in the c nt.irP. 

analytical sequence are potent ial ly 
attec:ted . Check to see i£ the 
chromateqr~ns contain peak~ wit~in an 
expanded wi~dow surrounding Lhe expected 
retention times . I£ no p~aks are tound 
and the surrogat e is visihle , non-
detects a r e valid . Tf peaks are pr~sent 
and cilnn()t be idenl irit!d through pattern 
r ecogn l t ion or us ill<.J i:l revi sed RT wi ndow , 
quali£y all pos i tive results and non-d~Lt!cts 
as unusable (R) . 
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CH...OR_NJ\TED HERATCG>ES 
STANnARD OPERAT:NG PROCEDURE 
U. S. EPA Region TT 

Date : Kov., 1994 
Revision : 1 . 3 

YES NO N/A 

7 . 7 Are Lhe linearity criteria for the Initial 
Calibr~r.ion analyses within limit~ for both 
columns? (% RSD must be < 20 . 0% for all 
anal ytes) . 

ACTION : If no , qualify nll associated po::;itive 
result~ generated duri nq the entire 
;malytical sequence "J" and all non-
detects " UJ". When RSD 
non-detect resu!t~ for 
(unusable ) . 

><lO% , 
that 

7 . 8 fire there i'lny t r anscripLion/c.;alculat ion errors 
between raw data and Form VII - Herbicides-2'! 

ACTION : Tf large errors exi::>ts, call lab for 
explanation/resubmittal , make any 
necessary corrections and documc:Jt 

P.ffect in data as~es~ments . 

7.9 Is th<:.! resolution between any Lwo adiacent 
peaks in the QC Reference Check Mixture> 60.0% 

_[ _l 

flaq 
analyte 

.u 

for boLh colunms'! (Form VI-Herbicides- 1) _1_1 

ACTION : Tf no, positive results tor compounds 
that were not adequately resolved should 
be qualified "J ". Use professional 
judgemenl lo determine it non-detecls 
which elute i n areils affected by co-eluting 
peaks shou ld be qualified "N" as pre~umptive 

evidence or pre::>ence or unusahle (R) . 

'/ . 10 Ts Form VII -Cont inuing Calibration present and 
complt!te for each nnnJyt i ca l sequence for both 
columns? 1_1 

ACTION : l f no, takP. nct i on as spec.;ified in 
3 . 2 above. 

7 .11 Hi:ive all sample~ heen injecled '"ithin a 24 hr . 
period nP.ginni ng wilh Lhe iniection of the first 
stnndard? [ 1 
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CHLORINAT~U HERBIC-DES 
STANDARD OPF.RATING PROCEDURE 
U. S. EPA Reqion ll 

DatA : Nov ., 1994 
Rev i ::;ion : 1. 3 

YES NO N/A 

ACTION : If no, use professional iudgement to 
determine the :;~verity ot the eff~ct 
on the data and quill ify aCCt>I'dingly . 

7 . 12 Do all analyte retention times for 
the Mid- concentration Ch~ck st<:Jndil rn (Form VII Herb- 2) 
tilll within Lhe windows l'lSt.ilblished by the init.ii'll 
calibration sequence? l_) 

ACTION : I£ no, beginning with the ::;cunples which 
followAc1 the lasl in- control stilndard , 
check to se~ if the chromatograms contain 
p~ak::; within i1n expanded window surrounding 
the axpected reLent i on times . If no peak.s 
ilre found and the surrogiltes are visible , 
non-detects are valid . If peaks arc prP-sent 

and cannot be idcntitien through pi:!ttern 
L·ecogniti on or us ing a revised RT window, 
quillify all positive results and non-detect:; 
as unu::;able (R) . 

7 . 13 Arc RPD values for all verification CilJibration 
stilnnard compounds < 25 . 0~ I 1 

ACTION: The "associ ated samples " arc those wh ich 
followed the last in- control standc~rd up 
to the next: pilssing slandclrd cont<:Jining 
the analyte which failed the c-:riteria . 

8 . 0 

If %D is 2!J -!;0% qualify i:ll:l "J " 
It In is 50-100% qualify as ''NJ '' 
If %0 i::; >100% qualify as " R" 
If %U is >l<lO\ with visible inter!P-rences/qualify as "JN" 

Analytical Scquenr.e Check (Form Vll i) 

8 . l Is F'orm VI II pee sent and comp lete for each column 
and each period of an<:Jlyses? U 
ACflON : If no, take aclion spccitien in 3 . 2 c1bove . 
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Cl!LORINA!'!:;D HERBICIDF.S 
Sl'.l\.'.mARD OPF.RATING PROCEDURJ:: 
U. S. EPA Reqion 11 

Date : Nov ., "994 
Revision : 1 . 3 

YES NO N/A 

H . ~ Was Lhe prof.H;ll' analytic:i'll sequence followed tor 
each i nitiill C:i'l libration anc.l :;ubsequent. analyses ? 
(~ee SAS ClienL Request/section H/paragraph 6) _r _1 

ACTION : If no, n~e professional i udgcment to 
determine the severity of the effect 
on the da~a and qualify iL accordingly . 
Generally, the effect is negligible 
unless Lhe sequence wn~ grossly alLeced 
or the cnlibrat ion was al:;o out of limjt~ . 

9.0 Herbicide~ Identification 

9 . 1 Is conn X complete =or every sample in 
which a Herbicide was delected? 1.1. 
ACTION : 1f no, tnke action specified in 3 . 2 above . 

'l . ~ Are there auy Lranscription/cnJc:nlation erroL':; 
between raw d.:ltn nno F'orm X. 

ACTION : If lcl!qe errors exist, call lab for 
explanntion/resubmittal, make necessary 
corrections and uote errors in dati'l assessment . 

9. 3 Are retention timf!s (RT) of sample compounds 
withjn the established RT windows for both 
columns? 1.J. 
Wi'l~ GC/MS conflrmallon pL·ovidcd insteno of 
confirmaliou l.>y a second dissimili'lr column? 

Action : Qualify as unusable (Rl all 
posil~ve results which were not confint~d 
by second C£ column analysis or by GC/MS . 
Also qualify as unu:;ablc (R) all positive 
re:;ults not meeting RT window unless 
associi'lted standard compound:; show a similr~r 
RT shift . The reviewer should u~e professional 
j uclgem.,.nL to assign an ,1ppropri ate 
quantitation limit .. 
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CHLO~lNATED HF.RRICIDES 
STANDARD OPERATING PROCEDliRF. 
U . S . ~PA Region TT 

Date : Nov. , 1991 
Revision : 1.3 

ES NO N/A 

9 . ~ I~ the percent ditterence (% D) cc~lr.:ulated t or t.he 
positive !>ampl e results on the two GC col umn s 
< ?5 . 0~? l_l 

ACTION: Tf t he reviewer fi nds neither column 
shows interferencE'! for the posil .i.ve 
hits , the data s hould be flagged 
as follows : 
% Difference Qua I i fier 

?5- 50 % J 
50- 90 % ,JN 
> 90 % R 

NOTE : The lower of the two vc~lues is reported 
on Form I. lf using professional judgement, 
the revie•.oer determines that the higher 
resul t was more acceptable, the reviewer 
should replace the w-.lue And indicate the 
reason tor the change .i.n Lhe data assessment . 

'J . 5 Check chcomatog~:·a~ns for talsn neg At-. i ves . 
Wen:~ t here any fa l se nega t ives? 

ACTION : Use professional j udgement to decide 
if the compound should be ceport ed . 

10 . 0 Compound Quantit.ation and Reponed Detection L.i.m.i.Ls 

10 . 1 Are there any transcription/calculation errors in 
Form I cesults? Check at least r.wo posicive values . 
Were any errors tound? 

- _1_1 

I I 

NO'l'E :The reviewec should use professional judgement to decide whether a much 
larger concentrar.ion obtai ned on one r.:olurnn versus t.hP. other 
j nc'li r.Ates the presence of ella interfering compound . Tf an i nterfecinq 
compound .i.s indit:ated, the lowAr ot the two values should be reported 
a nd qualif ied ns presumptively presenL a t an approximnt.P.<i quantity 
(N,T) . 'T'h i ~ necessitates a dete~:mination of an P.~timated concenL L'ation 
on the conficm.a t ion column . The na r rat ive should indicate the 
presence of i ntertere nr.es during the evaluation of the flP.r.ond column 
contirmilt.i.on . 
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CHLORlNAl'J::Ll HERBICIDES 
STk~OARO OPERATING PROCEDURE 
U.S.EPA R~qion 11 

nate : Nov . , 1994 
Revision : 1.3 

YF.S NO N/A 

10 . ? Are the C!<.QLs adju::;ted to reflect ~nmple dilutions 
c1nd, for soils, % moisture? 1 
ACTION : If en·or·::; e11·e large , c;'l!J lab for 

expl ana t ion/resuhmittal , make any 
necessary correcL.i.on::; <:Hld document 
effect i 11 de~ta assessments . 

ACTION : When a sample is analy.:ed e~t more than 
one di luLion, the lowest CRQLs are used 
(unless a QC exceenAnce dictates Lhe us~ 
of the higher CROL daLa f:t·om the diluted 
sample anc~2.ysi::;). Replace concentrations 
that exceeo the cr~libration range in th~ 
original analysis by c1·o::;sinq out the "E" 
value on th~ oriqinal Form I nnn substituting 
it with dntn from the analysis of diluled 
sample . Specify which For1n I is to be used, 
Lhen draw c1 r~d "X" across the entire pnge 
of all E'orm I ' s th:lt. sh011l d not be used, 
i nc l uding any in the summary package . 

AC'l'!ON : Quant itation limits r~ffected by large, 
off- scale peaks should be qualified as 
unusable (R) . lf the interference is 
on- scale , the reviewer can provide an 
npproximated quantiLaLion limit (UJ) for 
eac~ affected compound . 

10 . 3 Have a~~ nnti'l (rorms and associated chromatograms and 
quantitation reporl:; ) been submitted for original , 
diluted or re- extraction/re-analysis samples? l_l 

11 . 0 Cllz:·onli:ltoqram Qual ity 

l l . 1 WP.I"e baselines stable? 

11 . 2 11'1cre any elect.roposit i ve displacement 
(negative peaks} or unusuol peaks seen? 

ACTlON : Address conunents under System 
Performance of dala asses::;ment . 
Explain use of p1·ofessional judgement. 
where u::;ed to quality dnta . 
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CHLOKlNATgo HgRRTCTOES 
STAN~ARO OPERATING PROC~OURE 
U. S . EPA Reqion 11 

1/. . 0 Field Duplic~tes 

Date : Nov ., 1994 
Revision : 1 . 3 

YES NO N/A 

12 . 1 WE'!re any field duplicat es suhmitted for 
Herbicide~ ana~ysis? 

Not.e : Check whether SAS Client Request required 
fleld duplic~tes . 

AC'T'TON: Compc:lL'e t he r e ported results for· 
field duplicates and cc:tlculatc t he 
relative percent differencE'! . 

ACTIO~ : Any qross variation between field 
dup! ic-:ate result~ mu~t be addressed 
in the reviewer narrative . However, if 
larqe differences exist , identi::ication 
ot tield duplicate~ ~hould be confirmed 
by contacting the sampler . 
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